ETS1 targets RYBP transcription to inhibit tumor cell proliferation.
ETS1 (E26 transformation specific-1) is the founding member of ETS transcriptional factor family. It transcriptionally modulates numerous gene expressions, and is involved in cellular differentiation, tissue remodeling, angiogenesis, drug resistance and tumorigenesis. ETS1 is usually regarded as an oncogene. However, its apoptosis-inducing activity was also frequently reported. Here, we identified RYBP (Ring1 and YY1 binding protein), a critical epigenetic regulator and apoptosis enhancer, as a novel transcriptional target of ETS1. Specifically, we found that overexpression of ETS1 up-regulates the promoter activity of RYBP in HEK293T and tumor cells from different tissue origins, indicating a universal transcriptional regulatory effect. Subsequently, both overexpression and RNA interfering experiments demonstrated that ETS1 positively modulates RYBP expression from both mRNA and protein levels. Bioinformatics analysis combined with site-directed mutagenesis suggested that there probably exist a multiple of ETS1 binding sites in RYBP promoter region, and chromatin immunoprecipitation assay validates the physical association between ETS1 protein and RYBP promoter region. Functional studies showed that ectopic expression of ETS1 significantly suppresses tumor cell proliferation. However, this inhibitory effect was partially compromised when RYBP was concomitantly knocked down by its specific short hairpin RNA. Meanwhile, we provide evidence to demonstrate that cyclin-dependent kinase inhibitor p21 is possibly involved in this regulatory loop. Taken together, our current study identified RYBP as a new transcriptional target which is utilized by ETS1 to carry out its tumor cell growth inhibitory effect.